People's Republic of China-The purpose of this cross-sectional study was to evaluate the quality of life (QOL) of coal dust workers without pneumoconiosis in mainland China. Three hundred five coal dust workers and 200 non-dust workers without pneumoconiosis from five coal mines in Shanxi province were enrolled in this study. The Chinese World Health Organization Quality of Life-brief version (WHOQOL-BREF) questionnaire was used. Socio-demographic, working, and health factors were also collected. Multiple stepwise regression analysis was used to identify significant factors related to the four domain scores of WHOQOL-BREF. All functional domains of the Chinese WHOQOL-BREF were significantly worse in coal dust workers compared to non-dust workers except for psychological health. For the physical domain of QOL, educational level, working hours, and work danger were the significant factors. In the psychological domain, types of job, welfare satisfaction, work danger, hobbies, smoking, one-child family, and marital status were the predictive factors. Working hours, welfare satisfaction, educational level, and birthplace were the predictive factors for the social domain of QOL. Finally, the predictors for the environmental domain of QOL were types of job, working hours, welfare satisfaction, work danger, self-reported social status, smoking, and drinking. Coal dust workers without pneumoconiosis had worse QOL than non-dust workers but their subjective feelings were positive. There were four distinct models for the various domains of QOL. Corresponding health policies could be developed to improve their QOL. (J Occup Health 2008; 50: 505-511) 
The World Health Organization (WHO) defines Quality of Life (QOL) as "an individual's perception of his/her position in life in the context of the culture and value systems in which he/she lives, and in relation to his/her goals, expectations, standards and concerns" 1) . Only since the 1980s have QOL instruments become available and utilized in China.
There are nearly 5 million coal workers in mainland China. Shanxi province has the main coal deposit in China and has the largest number of coal workers (almost 1 million). This special group of workers has greater working intensity than the general group of workers. With social competition becoming more and more heated and coal mine events happening more frequently, coal workers face more survival and working pressure than before. All of these will influence physical and psychological health of coal workers directly or indirectly. Therefore, the research on coal dust workers has attracted special attention.
QOL research is a hot topic in the world, but research has given limited insight into the health-related QOL of coal dust workers. Two reports showed lower QOL for coal dust workers with pneumoconiosis 2, 3) . However, diagnostic and therapeutic levels of pneumoconiosis have improved, and more and more coal dust workers have avoided pneumoconiosis in their working lives. As far as we knew, no specific study focusing on QOL of coal dust workers without pneumoconiosis has been done.
To improve the QOL of coal dust workers without pneumoconiosis, it is important to assess and identify factors that contribute to their QOL. We assume that QOL is affected by socio-demographic, working, and health factors. Taking these factors into account, this s t u d y a i m e d t o d e s c r i b e a n d e v a l u a t e t h e multidimensional QOL of coal dust workers without pneumoconiosis, and to investigate the impact of sociodemographic, working, and health factors on their QOL.
Methods

Subjects
The design was a cross-sectional study of coal dust workers in Shanxi province with non-dust workers in the same coal mines as a contrast group. Eligibility criteria of coal workers included the following: (1) at least one year's coal mine working experience; (2) clinically proven absence of pneumoconiosis(diagnostic criteria of pneumoconiosis wasGBZ70-2002 4) ); (3) aged 19 to 50 years old based on the common age range of the coal workers; and (4) the categorization of coal dust workers as mainly rock-face miners, coal-face miners, and shooters, and non-dust workers as maintenance workers and technicians. Workers with some chronic diseases such as hypertension, diabetes, or other cardio/ cerebrovascular diseases were excluded.
There were 610, 630, 600, 710, 850 workers in the five chosen coal mines, respectively. Cluster sampling was used with working teams and groups as sampling units. A total of 330 coal dust workers and 210 non-dust workers were randomly selected from the five coal mines with respective numbers of 60, 60, 60, 70, 80 for the former and 40, 40, 40, 40, 50 for the latter.
We reviewed all questionnaires for completeness and received 305 and 200 valid responses from 330 and 210 questionnaires respective response rates of 93.8% and 95.0%. For coal dust workers, there were 284 male workers and their ages ranged from 19 to 48 with a median age of 32 yr old; Percentages of rock-face miners, coalface miners, shooters and others were 60%, 15%, 20% and 5%, respectively. For non-dust workers, there were 180 male workers aged from 20 to 50 yr old (median age 34); Percentages of maintenance workers and technicians were 55% and 45%, respectively. Age and gender were similar for the 305 coal dust workers and 200 non-dust workers.
In order to minimize the selection bias, we compared the distribution of characteristics (including age and gender) between the coal dust workers included in this study and all other eligible coal dust workers found in the database in the department. No statistically significant differences were found between them.
Instruments
The instruments used in this study consisted of two parts: the World Health Organization Quality of Life-brief version (WHOQOL-BREF), and the socio-demographic factors, the working factors, and the health factors questionnaire. The socio-demographic factors included gender, age, birthplace, one-child family, marital status, educational level, monthly family income, monthly personal income, and hobbies. The working factors included working years, types of job, working hours, working system, welfare satisfaction, self-reported social status, and work danger. The health factors included smoking, drinking, and physical examination.
The WHOQOL-BREF was selected for use in this study. The reasons for this choice included the following: (1) The WHOQOL-BREF is one of the most common used QOL instruments internationally and the validity of WHOQOL-BREF has been rigorously evaluated [5] [6] [7] ; (2) The WHOQOL-BREF is a shorter version of the original instrument that may be more convenient for use in large research studies; and (3) The Chinese WHOQOL-BREF is readily available and its validity and reliability has been assessed [8] [9] [10] . The WHOQOL-BREF is an abbreviated 26-item version of the WHOQOL-100 containing items that were extracted from the WHOQOL-100 field trial data. The WHOQOL-BREF instrument comprises 26 items, which measure the following broad domains: physical health, psychological health, social relationship, and environment. Scoring of these domains was performed according to the manual 11) . Scores for each domain range from 4 to 20, with high scores indicating better status of the functional domain.
Procedure
All data was collected by face-to-face interviews. Informed consent for participation was obtained from the participants. All participants read the questions by themselves and recorded their choices. Interviewers checked the completed instruments in the presence of participants to eradicate missing data. The average time of completing the instruments was 13 min.
Statistical analysis
The mean scores of the four functional domains of the Chinese WHOQOL-BREF were calculated according to the WHOQOL-BREF manual. The reliability of the Chinese WHOQOL-BREF scales was calculated using Cronbach's α coefficient. Alpha coefficients of a magnitude 0.70 or greater were sought as evidence of adequate scale reliability for use at the level of group comparison. Pearson's correlation coefficient was used to examine the correlation between the scales. To examine the impact of socio-demographic, working, and health factors on health-related QOL, we used multiple stepwise regression analysis in which the dependent variables were the scores of the physical, psychological, social, and environmental domains of the Chinese version of the WHOQOL-BREF and the independent variables were the socio-demographic factors, the working factors, and the health factors. For all analyse, a two-sided pvalue of less than 0.05 was considered to be statistically significant. Statistical description and hypothesis testing were performed by using the statistical software SPSS (version 11.5). Regression analyses were performed using SAS (version 8.2).
Results
The Chinese WHOQOL-BREF psychometric test
Cronbach's α internal reliability coefficients for the Chinese WHOQOL-BREF were above the standard of 0.7 for all scales except for physical health and ranged from 0.67 to 0.86. The Pearson interscale correlations were less than the internal reliability coefficients for all scales, which indicates excellent discriminative validity between the scales. Table 1 shows the results of each domain of the WHOQOL-BREF for coal dust workers in the five coal mines and no statistically significant differences were found among them.
Comparison of WHOQOL-BREF for coal dust workers and non-dust workers
The mean scores and standard deviations of each domain of the WHOQOL-BREF for coal dust workers and non-dust workers are listed in Table 2 . It shows that the mean scores for all the functional domains were lower in the coal dust workers without pneumoconiosis than in the contrast group, with significant statistical differences found in all domains except for psychological health (p<0.05). Table 3 shows the subjective feeling about QOL and health status of coal dust workers. The majority, 242 (79.3%), of workers had 'average', 'good' or 'very good' feelings of their own quality of life, and 209 (68.5%) workers had 'average', 'good' or 'very good' feelings of their own health status. Tables 4-6 lists the association of WHOQOL-BREF outcomes for coal dust workers with their sociodemographic, working and health variables. Multiple stepwise regression models were analyzed to explore independent variables predicting coal dust workers' QOL. We used physical, psychological, social, and environmental domains scores as measures of the dependent variables and socio-demographic, working and health variables as independent variables. Table 7 shows that there were four distinct models for the various domains of the quality of life. For the physical In the psychological domain, types of job, welfare satisfaction, work danger, hobbies, smoking, one-child family, and marital status were the predictive factors. Coal dust workers with more welfare satisfaction, no work danger, and more hobbies had better QOL. Workers working underground, smoking, or from more than onechild families reported worse psychological QOL as detected by the WHOQOL-BREF. Single workers had better QOL than cohabiting workers.
Subjective feeling about general QOL and general health status of coal dust workers
Multivariable analysis
Working hours, welfare satisfaction, educational level, and birthplace were the factors for the social domain of QOL. Coal dust workers working less than 8 h, with more welfare satisfaction, and higher educational level tended to enjoy better social QOL. Workers from the countryside reported a better QOL than those from towns or cities. Finally, the predictors for the environmental domain of QOL were types of job, working hours, welfare satisfaction, work danger, self-reported social status, smoking, and drinking. Dust workers working less than 8 h, with more welfare satisfaction, no work danger, and higher self-reported social status had better QOL. Working underground, smoking, and drinking workers tended to have worse QOL.
Discussion
The objective of this study was to investigate and assess the status of QOL of coal dust workers without pneumoconiosis in mainland China, and to determine what factors were associated with their QOL. To our best knowledge, this is the first cross-sectional study conducted on a sample of coal dust workers without pneumoconiosis in mainland China using the Chinese WHOQOL-BREF to measure their QOL.
Based on the data of 1,654 ill and healthy persons collected in Guangzhou, Beijing, Shanghai, Chengdu, Shenyang and Xi'an with the Chinese version of WHOQOL, the internal consistency, content validity, discriminate validity and construct validity were calculated. The results show the scale had good reliability and validity 10) . The version of the WHOQOL-BREF for Chinese people in mainland China showed good internal consistency and discriminative validity for the participants of this study. Cronbach's α of all domains met the criterion of 0.70 except for physical health. Our data suggest that coal dust workers without pneumoconiosis had worse QOL than the non-dust workers, but their subjective feelings were positive.
Among socio-demographic variables, one-child family, marital status, and hobbies were associated with the psychological domain of QOL. Workers from a one-child family might have strong self-consciousness because of their relative good growing-up environment. Cohabiting workers had worse QOL than single workers, possibly because cohabiting is not protected by law in mainland China. Birthplace was associated with the social domain of QOL which might be due to different expectations of life between workers from the countryside and those from towns or cities. Educational level was associated with the physical and social domains of QOL. Workers with higher educational level tended to enjoy better QOL, possibly because they had more social experience and more extensive resources, so they performed better at work and had better QOL.
Working variables reflected state of working directly. In working variables, types of job (psychological and environmental), working hours (physical, social, and environmental), welfare satisfaction (psychological, social, and environmental), self-reported social status (environmental), and work danger (physical, psychological, and environmental) were significant factors affecting QOL. Underground workers had a worse working environment and worse security, which might explain their worse QOL. Workers with less welfare satisfaction or lower self-reported social status had worse QOL, which might be due to their negative feeling and insufficient resources.
For health variables, smoking (psychological and environmental) and drinking (environmental) were significant factors related to QOL.
Understanding the coal dust workers' perspective on QOL and exploring the related factors are helpful for providing scientific bases on which to develop appropriate policies to improve their QOL 12) . Therefore, the key steps of promoting QOL of coal dust workers should include the following: (1) strengthening of health education, such as giving up smoking and drinking; (2) strengthening of occupational protection, especially using dust proofing facilities and reformation of production processes to improve process automation and mechanization, and to decrease working hours and work danger; (3) development of versatile health recreational activities and enrichment of spare time lifestyles; and (4) improvement of welfare projects to satisfy coal dust workers. All of these policies for improvement of QOL need further investigation.
There are several limitations to this study. First of all, the number of subjects in this study was not very large, and the sample was drawn from five coal mines in Shanxi province. Therefore, generalization of the results needs to be carefully made. Second, more details of the dust exposure information such as exact dust exposure time every day, density, dust exposure years, and so on were not collected and analyzed, and this may also limit the generalization of the study.
